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Feynrules
FeynmanrRules FO
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Fe ynma nwkRules

o Madcraph <—— update

Gvicsomy— rioms

= Madgraph <+ « « Update
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)

DeLplnes
Detector events
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what do we want to 'merove

UFO and ALOHA
Present status of Madgraphs
Long term development of Madgraphs
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O True effective theory

diagram 1
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O True effective theory

O New color structure (&, epsilon)
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True effective theory
New color structure (&, epsilon)
Automatic Helas Routiine
Efficient decay chains
C(++) output

why wot Madgraph4.5?
Code written L fortran ##

O (mewmory Lssue / not object oriented / ...)

old code
O No place for fast and efficient Lmprovment
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L =BETTERIFASTERISTRONGER|

==
O intultive interface
BETTER:

O For Any Model
FASTER:

O For diagram generation
O For generating events
STRONGER:

O extreme programming
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UFO and ALOHA
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[DPuhr et all

UFO = uUniversal Feynrules Output

O joint format for
O Madgraphs
O Golem
O Herwig++
tncludes color
tncludes Lorentz
Model tn Python

@ www.ClipProject.info

olojeot ortented
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[P. Pe Agquino, W. Link, O.M ]

ALOHA = Automatic Language-independent Output of
~Helicity Amplitudes.

-
> S
=

—

i

o 3 -
S S i e -

O Lorentz — HELAS
Y — =i We(em )y

jeudi 25 novembre 2010



[P. Pe Agquino, W. Link, O.M ]

ALOHA = Automatic Language-independent Output of
Helicity Amplitude.

O Lorentz — HELAS
P — =i W€ ) W) Ay (lov)

— Wie )" Wyle) —5™ gio)

D%

FFV1 = Lorentz(name = 'FFVI1',

spins = [ 2,.

structure = w \
VERTEX = C*({ (F2(1)*({ (FL{3M*{ (B, -1)W3(1)+(B, 11W3(4)))
§+(FL{4)*( (B, 1)¥3(234V3(3))))0+( (F2(2*( (F1(3)*( (8, 1)
§M3(2)-v3(3)) )+ (FL(4*( (B, -1)¥W3(1)+(B, -1)*3(4)))))
§oa{ (F2GEP( (FLA*( (B, -13(1)+(8, -1)*3(4)))+(F1(2)
$oR( (B, -1Y3(2)-VICINHF2(4 W ( (FL{L*( (B, -17Y3(2)
§ V33 (FL2( (B, -1)W3{L)+(B, 1)¥3{4))0000)) | i 1

M,
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[P. Pe Agquino, W. Link, O.M ]
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[P. Pe Agquino, W. Link, O.M ]

O ALOHA is 100% n Python
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O ALOHA is 100% n Python

O validate for SM / MSSM / HEFT / TOPBSM
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[P. Pe Agquino, W. Link, O.M ]

O ALOHA is 100% n Python

O validate for SM / MSSM / HEFT / TOPBSM
O Outputin F#7#/ C/ Python
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[P. Pe Agquino, W. Link, O.M ]

ALOHA is 100% n Python

validate for SM / MSSM / HEFT / TOPBSM
Ooutput tn F#7 / C / PYython
only Fermion / Scalar / Vector
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[P. Pe Agquino, W. Link, O.M ]

ALOHA is 100% n Python

validate for SM / MSSM / HEFT / TOPBSM
Ooutput tn F#7 / C / PYython
only Fermion / Scalar / Vector

Spiw 2L progress (2/2 planned)
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ALOHA is 100% n Python
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Ooutput tn F#7 / C / PYython

only Fermlon / Scalar / Vector
Spn 2 tn progress (3/2 planned)

The tHelas routine for BSM without the pain to
write Lt.
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[P. Pe Agquino, W. Link, O.M ]

ALOHA is 100% n Python

validate for SM / MSSM / HEFT / TOPBSM
Ooutput tn F#7 / C / PYython

only Fermlon / Scalar / Vector
Spn 2 tn progress (3/2 planned)

The tHelas routine for BSM without the pain to
write Lt.

Module install in Madgraphs (not restricted
to MG5)
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MADGRAPH 5
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O Cowpletely new diagram generation algorithm
O Makes optimal use of Model tnformation

O (mproves Helas call optimizatiow bg wp to 90%
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O Cowpletely new diagram generation algorithm
0O Makes optimal use of Model information

O (mproves Helas call optimizatiow bgj wp to 90%

Process MGE5-HELAS | MG5-ALOHA
uu~>dd~gg
Uuu~>dd~dd~
uu~>dd~dd~gg
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O Cowpletely new diagram generation algorithm
0O Makes optimal use of Model information

O (mproves Helas call optimization by wp to 90%
Process MGE5-HELAS | MG5-ALOHA
uu~>dd~gg
Uuu~>dd~dd~
uu~>dd~dd~gg

O Effielent Multiprocess (kaeep track of discarded
process Crossing)

O Very effictent decay chain package
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O Cowpletely new diagram generation algorithm
0O Makes optimal use of Model information

O (mproves Helas call optimization by wp to 90%
Process MGE5-HELAS | MG5-ALOHA
uu~>dd~gg
Uuu~>dd~dd~
uu~>dd~dd~gg

O Effielent Multiprocess (kaeep track of discarded
process Crossing)

O Very effictent decay chain package

O Generic new color caleulation Library
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Beta 0.5.0
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Beta 0.5.0

Leading order Matrix Element
generation
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Beta 0.5.0

Leading order Matrix Element
generation

Effective Theory
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Beta 0.5.0

Leading order Matrix Element
generation

Effective Theory

Color structures
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Beta 0.5.0

Leading order Matrix Element
generation

Effective Theory

Color structures

extended color (&, epsilon)

BETA O.6.0
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Leading order Matrix Element
generation

Effective Theory

Color structures

Automatie Helas
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Beta 0.5.0

Leading order Matrix Element
generation

Effective Theory

Color structures

Automatie Helas

Majora na treatmeent

fouwr fermion

jeudi 25 novembre 2010



Beta 0.5.0

Leading order Matrix Element
generation

Effective Theory

Color structures

Automatie Helas

Majora wa treatment

for o

M&G4 retro-compatibility
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Beta 0.5.0

Leading order Matrix Element
generation

Effective Theory

Color structures

Automatie Helas

Majora wa treatment

For i

M4 retro-compatibility

Ou.tpvd: Language
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Beta 0.5.0

Leading order Matrix Element
generation

Effective Theory

Color structures

Automatie Helas

Majora wa treatmeent

for o

MG4 retro-compatibility

Output Language

nteractive mode
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Beta 0.5.0
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Beta 0.5.0

ety N
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Beta 0.5.0

ooy

Madgraph standAlone C+ + BETAO0.6.0
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Beta 0.5.0

oy

Madgraph standAlone C+ + BETA0.6.0

oPthised Multl-channel v5.0.0
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Beta 0.5.0

e [N

Madgraph standAlone C+ + BETA 0.6.0

oPt’LmLsed Multl-channel V5.0.0

jeudi 25 novembre 2010



Beta 0.5.0

e [N

Madagraph standAlone C++ BETAO0.6.0

oPthLseol Multl-Chanwnel V5.0.0

Fast Dlagram Drawer

Test Suite

jeudi 25 novembre 2010



Beta 0.5.0

oy

Madgraph standAlone C+ + BETA O0.6.0

oPthLseal Multl-channel v5.0.0

Fast Dlagram Drawer

Test Suite

Process checks on demeand

gauge results:

Process matrix BRS ratio Result
g g > u u~ e+ e- 1.8425612398e-11 6.5288585466e-44 6.2546527699%e-33 Passed
g g >=d d~ e+ e- 5.0189815681e-13 1.773639135%-41 3.53956609847e-29 Passed
Summary: 2/2 passed, 8/2 failed

lorentz invariance results:

Process Min element Max element Relative diff. Result
g g >uu~e+ e- 2.16087379231e-12 2.1687379231e-12 1.3084777446e-15 Passed
g qg>=dd~e+ e- 1.3886952867e-12 1.3886952867e-12 2.886836896058e-14 Passed
UU=Uuue+ e- 9.,1467101650e-13 9.1467181650e-13 2.6494560964e-15 Passed
Uu~ >cCc c~ e+ e- 4.3734288472e-12 4.3734288472e-12 6.5754938485e-14 Passed
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Beta 0.5.0

e [N

Madgraph standAlone C+ + BETAO0.6.0

oPthLseol Multl-Chanwnel V5.0.0

Fast Dlagram Drawer

Test Suite

Process checks on demeand

Madwetght / Madownia
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oPthLsed Multl-channel V5.0.0

Fast Dlagram Drawer

Test Suite

Process checks on demeand
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Beta 0.5.0

ey [

Madgraph standAlone C+ + BETA 0.6.0

oPt’LmLsed Multt-channel V5.0.0

Fast Dlagram Drawer

Test Suite

Process checks on demeand

Madwelght / Madowia

Movre Features

Your Favorites features
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Time to generate the sgquare matrix-element for MadEvent

Process

MADGRAPH 5

Subprocesses

Diagrams

pp — J3J
pp — Gyt~
pp — jjjete”
utt — ete ete eTe™
g9 — 949494949
pp — jI(WT — 1Ty
pp — tt+full decays
pp — 4/94/9
7 particle decay chain
99 — (g — wux?)(g — uuxy)
pp — (g — jix})(G — jix?)

| MADGRAPH 4

341 s
1151 s

H4.4 s

34
108

307
1216
9012
3474
7245

304

45
475
6
48
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Future of MADPGRAPH 5
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O NLO Oomputatiows

NLO Virtual

_NLO _ f DV 4 / 4@ Ry /du)ga
™ m—+1 m

MG5 = Cuttools + MadFKs + Madgraph

CutTools: [V. Hirscht, R. Pittauw, M. V. Garzielll, R. Frederix]

MadFK.S: [R. Frederitx, S. Frixtone et al.]
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O NLO Oomputatiows

O TRecursive Relations

O For multijet generation (= 4 jets), Feynman
diagram formalism expensive (factorial
growth)

0O Recurston relations (such as Berhrends-Glele)
can reduce run time by orders of magnitude

2
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MSG/ME v4 Ls a mature, well established and
stable code with many features for BSM and
RCD physics and numerous peripheral tools

MG5 is available with tmportant and
unprecedented tmprovements tn all directions.

O still many new features to come in the near
future

O https://la u.wol/rpaol wet/madg raphs
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https://launchpad.net/madgraph5
https://launchpad.net/madgraph5

